The Pioneering Period: 1988Period: -1999 Artificial intelligence (AI) was first taught in Thailand at government universities more than 30 years ago. Thai-language lecture notes on artificial intelligence (AI) were used in 1975 for teaching an AI course at a university. In 1992 the first AI laboratory was established at the Department of Computer Engineering, Kasetsart University. Research on Thai language processing and expert systems was then concentrated on at the laboratory. King Mongkut's University of Technology Thonburi also set up its own AI center -as a loosely affiliated group.
and the first book on natural language processing (NLP) in Thai. The first NLP laboratory, called the NAiST Lab, was founded at the Department of Computer Engineering, Kasetsart University, formerly a subdivision of the first AI laboratory. It is now expanded to the Center of Excellence, supported by National Electronics and Computer Technology Center (NECTEC), and focuses on merging together two types of technology: knowledge engineering and language engineering, thus leading to the setting up of the Center of Excellence, called UKNOW, at Kasetsart University.
The first national-level research project in Thailand focused on machine translation. From 1988 to 1991 this project included the Center of the International Cooperation for Computerization of Japan (CICC), NECTEC, and Thailand's Chulalongkorn University, Kasetsart University, King Mongkut's Institute of Technology Lad Krabang, King Mongkut's Institute of Technology North Bangkok, and Kriek University. CICC and NECTEC are very important cores in developing NLP technology in Thailand.
In 1992 and again in 1999 (Kijsirikul and Theeramunkong 1999) , questionnaire surveys of NECTEC and CICC about AI technological development, which revealed that the national research plan (1997) (1998) (1999) (2000) (2001) did not clearly encourage the development of in-depth research in AI. As a result, the National Electronics and Computer Technology Center (NECTEC) put together research development plans in AI-related fields, for example, natural language processing, expert systems, and intelligent image processing. Rapidly, AI research by universities and major research organizations in Thailand grew to cover speech processing, NLP, expert systems, image processing, machine learning, robotics and other mechanical instruments, intelligent computer-aided instruction (Intelligent CAI), intelligent information retrieval, information extraction and summarization, data mining and knowledge engineering, intelligent control systems, and forecasting systems. Figure 1 shows the most popular areas as of 1999. In those early days, AI researchers mainly graduated from Edinburgh, Japan, and the USA. S p e e c h N L P E x p e r t system I m a g e M a c h i n e learning R o b o t I n t e l l i g e n t CAI
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Figure 1. The Ratio of Research and Development and Application Areas.
Modified from Kijsirikul and Theeramunkong (1999) Science and Technology Development Agency (NSTDA). In NLP and speech processing, AI research focused on machine translation, word segmentation, spell and style checking, speech recognition, speech synthesis, and speaker identification. Examples of AI research in expert systems were agricultural expert systems, student consulting systems for registration processing, and environmental expert systems. More universities took part in this area of AI research, including King Mongkut's Institute of Technology North Bangkok and Bangkok University. In image processing, research on Thai optical character recognition, handwritten Thai character recognition, and medical photograph recognition was conducted with collaboration from two more private universities, Rangsit University and Mahananakorn University. Research on robots had an emphasis on electric chairs for the disabled and robot contests. Creation: 2000 Creation: -2005 Outcomes assessment no longer relied on the number of publications, but instead consisted of measuring impacts, incomes, publications, prototypes, and patents. The development of AI research in the third period thus underlined applicationoriented work, for it was had to be integrative, tangible, and assessable. The number of publications or patents was not the only concern.
Research Roadmap
NECTEC was one of the institutions responding to the new research direction between 2007 and 2010. It developed an empowered research program, called the knowledge engineering technology (KET) development platform, which aimed to transform Thailand into a knowledge society. The KET program was an engineering discipline that addressed industrial problems and served the technology development needs of a knowledge society. It emphasized acquisition, collection, accessing, processing, sharing, and integration, and services of knowledge. NECTEC also determined three flagships 1 in support of more integrative workSmart Health, Smart Farm, and Digitized Thailand -to create links among research outputs from collaborating educational institutions. Figure 3 shows a link between the National ICT Master Plan (Ministry of Information and Communication Technology 2010) and the Smart Health Flagship.
In figure 3 , one of the main pillars in the ICT 2020 framework (left side) is Smart Health, corresponding to the Smart Health Flagship in the roadmap at right, where AI research is embedded in both technology and application tracks. The left track contains AI-related software and hardware, for example, image processing, speech processing, speech processing, biosensors, and intelligent devices, while applications are the diagnosis system, the reminder system, the early cancer detection system, and the expert system.
Apart from their research grant policy, NST-DA/NECTEC also worked in partnership with various universities to establish Centers of Excellence on university campuses. ters such as a diabetes self-care service at Chulalongkorn hospital and a traffic information service at NECTEC. It has also been exploited in a multilingual speech translation mobile application developed under an international collaboration called U-STAR. 2 Regarding the assistive technology, Vaja has been applied as an interface for people with visual disability to access information in online newspapers since 2010. Figure 5 shows its applications and its deployment throughout the country.
Knowledge Engineering and Agricutural Cyber Brain
With the development of the Internet and the world wide web, the enormous number of knowl- edge resources prevents knowledge consumers from effectively and efficiently accessing the information they need. Knowledge fusion is one of the solutions. Cyber-Brain (Kawtrakul et al. 2008 , Kawtrakul et al. 2013 ) is a community-based platform of services and tools that facilitates IT infrastructure consolidation, information sharing, and collaboration across agencies, partners, and public boundaries. This platform operates to avoid IT duplication between agencies and facilitates integration of IT resources within the federal government and among federal, state, and local governments. With Cyber-Brain, appropriate and personalized knowledge services will be provided to support problem solving, decision making, and early warning.
Since the world population will increase from 7 to 9 billion by 2050, more food will be needed to meet demand. In Thailand, rice is the national food staple and represents the main income sustaining farmers (66 percent of 5.7 million agricultural households are rice farmers). The CyberBrain, as a platform of community knowledge sharing and delivering services in the agricultural domain (especially rice), has been implemented for evaluating nontechnical interoperability and har- vesting the best practices for knowledge society development. Figure 6 shows the implementation platform through a collaboration with Agricultural Cooperatives who are the drivers of implementation of rice diagnosis and treatment services, tailor-made fertilizing services, and soil analysis and service.
Four of 4500 agricultural cooperatives have been implementing such strategies to formulate the framework and guidelines for best practices in eagricultural information services. The success factors strongly depend on cohesive working networks and multisector engagement, including the government agencies that own the data. analytic models, big data analysis, and information extraction (see figure 7) . Displayed in figure 7 is the Smart Province pilot project, 4 proposed by the Governor of Nakhon Nayok in 2012. This challenging project, supported by NECTEC and Kasetsart University in alignment with the Ministry of ICT's strategy Smart Thailand 2020, aims to demonstrate the accomplishment of AI and ICT research investments over the last 25 years.
Today, as a result of collaborations among universities, private organizations, and the government sector, the number of killer applications for various public services is growing, as evident in Smart Health, Smart Education, Smart Tourism, Smart Energy, Smart Home, and Smart Agriculture. It is a good sign that the Ministry of Information and Communication Technology has seen the importance of integrated service innovation leading to the development of Smart Government and better quality of life for Thai people as a whole.
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